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tlmr h“lrrr, rho vnlurm will hc PVrI nm~illrr. Tb nvernp~ intrgral rhanpe ia the

IW r,nw cbanr,, fwtwr. n n finiil hii~c insi fIILcp.ral and a final teat raac

lntpFrnl. Fnr thr nvernur jnrreaar chanEc, the avcrafw ia over the changea in

tl,r Inrrrane of all the intr~rals frm onc crntimrtrr to the next in depth.

Prsultfi RUCII nR thenr nhnw thnt ncrurntc rnlru]ntinnn ran ho retnincd with at

lrirnt n fnrtnr nf e]flht reduction in thr. hdlk nf V rintn thrnu@, fnur pirtrl

npntinl nvrrnrin~ nnr! rlpht hit numrrlc.q] rrnnlution.

P.l:mllltinn rmfut.ffnn nf CT impo dntn, nn npprmcd to tT tr-ntnwnt plnnnina

rf,ltn , is nllblorr to morr nuhlc!tlvv nnalvnim. \’fKIIIIl cnrnp.arfnrms of vnriouii

lnam= hn~ Io(I tn thr rn.lcluriion r!nf fmur-plxr! nvcrmrinu and eipht-hit

l,rrrf~fnn nlgf, rvtnlns nu!ficlrnt rrtu,!~ltimn nnd drt:lil II a (“T imnpr fnr

nrmrnto rv;lluat ion (If mllpwrl~ponrd rfn~r r!f~rrilwlt Inns.

~in:lll:, wc nr, tc rhnt Wlli. f Iwnr .rrhnlqurn prrrlufb rvprnrrntinn of n

Pfnpnr,gljr n,lalirv i~npo, thrv rfll *llnw rnnr!rm ncrrms nf individual CT rtntn

rlrrrnth. ?1,1s moans ftl;lI t rrntm(. nf plnl,nlrr rnl(.ulilr innfi nnd dfnpl.lv~ cnn

pr(.(. c.i. fJ (.rIII.Illv wrll 3! ,Ir.-, (,rfrnt,ltfnn ri, l,nllv9, II, flit, orlr!nnl ~ pl ire..



umrfu] and relimhl- arrurnrv. The dcp,rre Of ●rcurncv ih i]lllgtrfltd fnr pi~n~

In FjRurp I fnr an unmndulateci hem in wntcr. In thi~ calcul.ltif,l., :tw

rnrf{ntion-1-ngth of wat?r, 36.1 ..in, wa~ unrd with a ft.$ cm ntc.p nizc in rfc.pl!I,

whirh is ahnut th~ maximum fnr a tvplrnl dnmr t,nlrilli+tt(,~l.
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rl.”huf-’:? ppf-lnl,~!fs

Cnlllnatr. rs: The rapahility—— -. to predict dome distrihutiorm in complex

Eeometrirs 16 inherent in three dimensional methods of calculation, ●uch am

Monte Cnrlo or three-dim~neional rny tracing. Th’B iB particularly important in

the regionn of groem inhomoRene!tles, rlucb as for ● haam collimator. Here

PTP1.A? exhihits a proh]em as illustrated in Figure 8. f)n the left are the depth

r!rmm rurvcn for n ❑tatic rnn~eshifter. On the right a collimator has alao hen

umed and a clenr diarrepnncy between ralculatinn and measurement exiatm in the

●nt rnnre region. Preliminary modeln which attempt to account fnr thin entrance

dnnp with nrurrona fron pinn cnpture in the cerrohend coll~nntor have not been

gntlfifartorv. AE nhnvn in FiRure 9, uhun this hemm in modulated, the

df~crrpnncv accurmlnrep. %nte Carlo calculiition~ are prnceedinp, to aid our

unaor~tanr!ine nf rnlllnncor phvsirn.

Dvnfiri c !lean S0111s: kept for Rrrirtlv parall-1 bcnms and linear——

trnnslnt!nn, tKJIIIfi ttcsim fnr mnv~n~ heamn nndlnr paciencn presentg an

inrrrr~tlnr prnhlen, ns nchrmnticcllv illuscrnred in Fleure 10. In the upper

left in represented the. superpnnitirm of a ~ivcn hrnn at thre~ different focal

pnintm in n tnreet vnlucm, hut Icnnrinr the inhnnnncneity. F.nch point in much n

(.r,mp”n~tc flr]d t.~n he thnil~ht nf nn n Pnint snu rrr nf bean parclclem. The

pnintfi of intrrurt nrc nt thr patlcnt nllrfaco, an reprenentecl at the upper

rfcht. Thr IM-IIUR at thnt pnint must hc nuch that thr lnhnmouencity in accounted

fnr nnd thnt thr nptimm dn~r dl~crlhucinn lB nchlrvcd in the tarRet volume.

h’ftl, llnli~itrrl cnmpllter resnurcen nnd time onc c-null! 111 principle perfnrm

itrl,ltivu dnsc rnlrulatirmq Cn arrive nt thr optinum hnlll= nnd drmr dintrihutlon

~inll]tancnusly. Tn proctirc nnr nuqt Rcttlc’ fnr ~nmethirm lcnn. llning rav

trnrlnr tcwhniqw.so KIICII an @xiPc in PTI’LA!:, nnc ran dotcrmine a Follln thicknenn

dla!rihltlnn fnr rnym pnnnin~ thrnurh tilt, pnint in qucRtion and stripping in the

tarmt v~,lumc. Thin is rrprrnrntod in the Inwrr Ivft. of rnurnr onme rave may

nlwnv~ . f-m tt,r tnr~rt vnlumr nnd cnlltmatfnn nr vrry thick bnlua mhnulcl hc uned

fnr thrn, wt.irh ftivem thr dlntrihut inn on the r!cht. The relative number of

FIS-PG nnd tnruot-vn]unr Rtnr_ dctrrminr if hnlum nr cnllimarnr in hemt at n

fivon pnint. If hrilun In urn+, then the holun thfcknr~N dlmtrihutinn givca, to

flr~t nrtfmr, thr depth drmr rlintrihutinn undrr thnt pnlnt dur tn particlen

~a~~inr thrnurh th~t pnfnf. Thfm cnn ho unod tm nrlrrt nn actuml thirknenn from

thr d{ntrlhutinn dopcndinp upnn thr Inrntinri nf nrnrhv critical ntructur~u or

\~nrir!lm nthor crltorim. Sfnrr hnlun itnelf can hr very ntrurtured and art an a

s~lprrfl(,fnl ~nhnmn~pncitv iII ht~blv nnn-pnrnllel henmn, it mav h worthwhile to

Itrrntr nt l~~nt nnrp tn r?fino the hnlum nhnpe. In nnv ,.nne, nnrr the boluo in
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designed, calculatinnn can proceed and renults evaluated. If the dose

distrihutinn f:n~ CnL-l: individual beam location ia paved, then the final dose

rfintrihution cnn ❑till hc automatically oPtinized for a given FIOIUS shape by

varvlnE the rplativc wpi~htn nf ●ach beam.

Acw7wl.mc?fwr

The dosimctry {!ata uact! ~!cre was meawlrf’d @ [’nlvcraity of Kew !fexico personnel

under the rfirertinn of A. S~ith.
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